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(57) Abstract: 

PURPOSE: To industrially and advantageously obtain 

a new physiologically active substance expected to 

have utility as an ant i -cancer medicine, having 

inhibitory activity against DNA polymerase a by 

culturing a hapioid ameba of Physarum polycephalum 

of true Myxomycetes in a culture. a 

CONSTITUTION: A hap Id d ameba of Physarum J\ 

polycephalum MCI -2, 526 of true Myxomycetes is OCP (Cfti ), — ^ CCHj^jCH, 

inoculated into a liquid medium, cultured at 24° 0 ^ 

for one day at a dark place, 2""3 drops of the ^^r*^ x- •■tt'fi 

culture solution is dripped on an agar medium, 

spread to the whole face, further cultured at 24* ^--^.of^^ 

C for two days at a dark place, Aerobacter 

aerogenes MCI-2, 517 as a feed of the ameba of 

Myxomycetes is inoculated to the agar medium and 

the hapioid ameba is cultured at 24° C for four to 

five days at a dark place. The hapioid ameba is 

collected from the agar medium, subjected to an 

ultrasonic grinder and centrifuged to collect a 

supernatant, which is extracted with a ch loroform/methanol solvent and the extract 
is purified by chromatography to give the objective new physiologically active 
substance of the formula. 
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O CO 




(CHz JgCHa 



( P h y s a r ump o 1 y c e p h a 1 um) C[)#4B 



CO 0 0 1] 
[0 0 0 2] .. 

[0 0 0 3J 



dc o 




^-^•♦fjl^A • #'J-fe7r7A ( Phy s a r um po 
1 ycepha 1 um ) MCI 2 5 2 6CD^ffi7;)l— 

HE-ro^^-rsftHKr^ViT^K, SHSff -D ft: ■■■■■ ■ •■ • ■■ 

[6.0 0 41 *<biB«, ilO«ftf4DNA5jiij/7-if 

offi^fts^tu. ^cigaiaaiz^tu. 

[0005] 

[raii;ia&«ftr-5fc*®^mJP.t. *»M0S&fi 
[0 0 0 6] . 

[^b2] ... 



(CH 2 )5C H3 



1 0 0 0 71; «T^v: *!«eHfct)#«ttCKi5^«. alsR : 
h y s a r um p o 1. y c:e p h a 1 um) MC I 

2 5 2 6At^(f n^ii^iymmtmimmmfsi i s 

76^ (PERM P-1 1 57 6) ttTSFICStlT 

[0 0 0 81 7^1f;l'/» -^'J-fe^r^A (Phy s a 
rum po r y c e p'h a;! ii in), MCI 2 526 
(«T. rwci 2 5 26^6|j tisr) 

[0 0 0 91 1) «fl64*«rt«S 50 



-t-cni^R^. J|t3 tt 0 . 5 ~»ifflDS*T*$. ^©*Jg 
»:»ia)BS©;a:V» 1 fi©ifflfi*^6T€rT«iO, rtfflKtt 
#Sc®ieS»3tfm©«[*J§t>. ^}^»;®4g»;:#a 

. m^^msitii ^rmmmti i ~ i . 5 mix; mm 
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^«!()*»B#«1--5. HB©fla^«©ittgf40. 3~ 

COO 10] aa^tt^KiC'SisnTteo. a 
fi. E^n »j; t4ai^» in? tf n 5 s ©iSffl (rJ-ff 

msititu ^n'etipyf^Pit-cit. i o o:5fifcffl)fi^ 

[0 0 1; 1 ] 8S^»tjiSjiilS. Sa^co^ftT-CS^f 
> n > H 0 y BM4f!)!afflt>©t J; <ffi(TViT. Il^ffi 

«£©fc©t^to&*vj. fmmt, fis, ss©t>-rn. 

■Snm\ ) 'I'i*^ iSl£/h«:tt¥ffi©^fl!»C©*B6 
nsmjiT. tt'^t^^OiActSttl 8 OnnX 4 7 OflnT* 

[0 0 1 2i;2) *31^WftM 
fefipH : . 5~7 (»3?S»±. 5 BWS«) 

fmm&: 2 0-^2 51:: m^^m±. sammm) : 

(2)*W©l8a 

pHteffl : ; 4-8 (^««±. 5 BM««) 
S««H: . 10~3 0'C-C*« (»35»«J:. 5.BH 

3 5'c«±-cttaifia*f^^T*iigs!taifi (->xb) t ; 



a<5. 

[0 0 13] 3) 4>S^W3iS( 
(I>ii5*©»S¥±®ttB 

nrvis. *B«:w. (1) Ba^«s<po (rt^ia 

^) , (2) lfi^®fil4»t<ri»l8eT. (3). |fi?«a. 
SICSStt©5RS®i|gS^£#aUT*D. (4) 
«:ttS®lC?5S«®*^fcja:V»;it*ve. Myce to 
z o a ; e d . 3 . B r i t i . s h M u s e u ni. 
10 (Na t. H I S t. ) Londpn :(i 9 2 5>;v T 
h e My X oiriy c e t e s ; p p. VS iS 1, Un 
i Vi o f 1 owa P r 6: 8 s/- 1 owa (1 9 6 

...::9-). ;,: ■T.h e M'y;X:.jpim.'V?:je'.^ '. 

e Fung!: Ad Ad v a ri'c e d : Treat 
Is" ; V o 1 . 4 B. p p. 3 9. A c a d. Pre 
V" s 's. New Yo r k' (1 9 7 3) , My x omy c 



-'e :t -e ^s.;: F.\ o r a N:e<M:T 6it> iic>i '.Mbn' 
' b.g r N6. 16, pp. 3 0 4, New York 
Bot. Card. , New York (1 976) 

^5^*3 U B (P h y s a r a 1 e s) Uff 

;., (Ph >r,.s a r a c e a eX ii^ 

; . ,. 

, [0 0 1 4 1 0mi'<)vom^ . 

; . : W I 2 5 2 6^B©!l»JiS«i 

wrst. (1) 8aTSi©j{^*«tt«T, (2) ffl«±*j 

0, (3) 3WT«li)^«^«:*itti^*mb&0O&*J 
30 ofcOUTiWei&ffo-tVji. (4) tt«lS«Pr> 

TVi5rt;5^6. ^$?)^3';)B (Physarum) IC 

io 015] <3«W'^-n'®lPBt 

The Myxomyce t e s ; pp; 5 6 1, Un 
i v. of lowaPress, Iowa (196 
9) (©W iCintf, t$?3f:3'Jli.(P hy s a T 
:. : u m) IC» 8 4 aiitlBftanT^lD v *®^^ . {p^liK t 

% 1 oa)5«#itiiDx.i5nTVi<5. Me I 2 5 2 
^si*©«i®±fc^s©iB¥«*J±i;-5;it*>&, 

40 aB*5?*3U (*i^*3U*lfRhy s arum p 
o 1 y c e p h a 1 um) T*-5 £i:*i|iMtTV55. 
[0 0 1 6 ] M CI 2 5 2 6 ^MB. ff«3l[ffi»± 
(N. Kami y a. tc. ;*:IR:*:^ft. HScSa^tt 
^5S0f«S) 1 9 39^*v^l 9 42^ICAHtT 
'<>>';PA*i:7*#®D r . W. S e i f r I z®5B(B 

s*>^A^ufc»o-o (ppottct^fe^ttenrtj 

S) T*t), 1 9 5 4*PK:*3lt®*>cf^|;i^BI*n. 1 
9 6 5^E(K Journal of Ge n e r a I 
M i c r Ob i o 1 ogy :i;5j 4 7. (1 9 6 1) 
50 ®5^j*ICfl£oT, «f««fc«»»:»«SfTV^ Sfc. 85 
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J<*»t;F«cS:i^iB (Bo t an 1 c a 1 Magaz 
1 n e (Tokyo). 8_6. 290; 1 97 3) b& 

[00 17] *i;*3UJH (Physarum) tt— jR 

. [0 0 18] ATCC»Ctt, rcDS^^-f^JWA • sH'J 
•^LVyvh. (P h y s a r um Poly c e p h a 1 
uiia) ®ai*2 4 1 1 2, 2 4 4; 6 6. i2 4 4 6 7. 2 

4 7 3 8, 2 4 7 3 9. "2 6 7 8 8^ 3 6:8:2 2. 3 i8 
8 9 8. 3 8 8 9 9. 3 8 9 0 0, 3 8 9 O K 3 89 

; 0 2, 4 2 4 8 9., 4 2 6 01,: 4 2 6 0 2/ 4 2 6 0 
4, 4 2 6 0 5, 4 2:6:2 7, :v4 4 4:9^^^^ 9 

"■l,"'-'J-4''^'l-;2. .■:&^:i?S8;jp«?^ i 

2 5 2 e^sttttte ©v>irn£^^^^ 

[b o 19] *55Wte*ViT«i;ttS®S 

^, 3->xx^-y • y*-, iisitt, rtx^ A 

*, 'J >K. »»at;-€-®«S®>f :t>S±J«^-5 il t ® 

[0 0 2 0] ««»tbTli. »«w*#TToeit 
«fc)BS*S«tt2 0'G~2 5"C1?*.5*»#<®«^, 

f ^'-R®ffla&fpKbfc«?5e«i:ics^t. 

WMt.\^X\%3L7X\n^9—-^yuV:^7. (Aero 
b a c t e r a e r o e e n e s ) MC 1: 2 5 17 

^m^mi^*\.. 11577 

^ (PERM P- 1 1 5 7 7) tlxTSfiCStlTVi 
[0 0 2 1] 2^^^®±Sfi^tt!»S®^». 



ft^ft^ltiOSJaSAt. a«4~5HWT-5-®»ffla 

tt4»ao«ii«*i 5®»ffiifcSfct>Ttt. -?-®ttttsi(i 

■20. y--;^^rttl^i■l>v^«if%ii^s.^s^ 

■■■■ «ji':Dt-Ki^9:T^—^^^^^^ ■ 

:>' "[6'6 2 2] 

^wici8«sn5t.®-ceavv. 

a? (l>'S«■:^■;:v:^:iM■;l::■■•t/.■ r 

J'^pn-T.s. Og. BSx+xo. 5 g, ;ti^K:/ 
h>5. Og., U>siM*s^^^^ PQ4 ). 

2. 3g, y >ft*iii*^^ (Kj HPO« ) 1; 
5 g. MfSLi:ir^=y^h. fWk (M g SO< • 7 H 
J O).0. 5g. «3^3 0 g«lU?/hJl'OsfilS*Tlfi: 
Sb. 1^:3 0, 7ciii®«3^i6 

[0 0 2 3] Miiiv ttiy 

^— . xTPy^X (A e r o b a c t e r a e r o 
a» g e n e s ) m'g 1/2' # 7 4l|<&j*lfft«* D^lK 
(±S«***v^«35S!feV>«:"fe®) 
'P'siaaU 2 4 'Gte^feVvT. 1. 0!lt3fT««bfc. If . 

(itg:2 0cm®v<-<'-W) WES 
2 ~ 3 t7-®{Cl£tf^ 
V>T2 BffiSif3fT««t,fc. X7Dnd7:J'--X7Dy 
:*;XMCI 2 5 1 i#k&WdtUfct|E?5»«±Jc:. 6 
*5*fflV»J^tttt|§:M;C r 2 5 2 64a©»«7 
/i®li«3fe«»S*^^iD^^^^^^ 2 
4 "C fcfeVit 4 ~ 5 0 L-fc. 
40 [0 0 2 4] 5/¥--P-^®R:W*bfc*ffl7^l-/tS3E 
3$««±e«>^*U. X7p;td^^'- • X7Dy*XM 

CI 2 5 1 7^a*i**-rsfcje>»c»+»aosig* 

iCfSSU, 5 0b~ibb6laIfi/»T3St>^J^«*ffV» 
±ti!&l»Vi;t. c:®aif^SS!clsi»Ojgl>. ±tS)ii»$m> 
Sl^S^SrJPA. 3 0 0 0~3 5 

oo|5Ife/^i•■eji'£^^>l»^.««Mfl^sr^lit. ::®8fl^ 

tt. X5'V-;Vi|'fcfflWl>, -r B 0 tT»#Ufc. 
[0 0 2 5] (2) »««®»R 
8813 (1) T#Shife:a«t (J^V-W5 0«X2) »c. 
50 2 0<&fi®;)t5'/->kj£»iat:»»JTlinA. 3 0»Wia 
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1 : 2. i5^DD^;PA : :^9J^)V^ \ : 

[0 0 2 6 tn^; t;>t i^y -;i'jc»»^ iS 

Wl/fc. ;p»9t»m%: 4^Db2t^;pA :>^/--;l.= 
i : 2. i5^DD3h)l<i^:: >tdr/--^^ : 1 a)IISTW 

^ 3^ y-;^= 1 : 2 fe«(3^ t : : igffifaT*«T3tai;U& . 

D E A E -ir 

... ........ 

[ 0 Q 2 7: ^$^^^^ 

y:-)k=;V."::::2"^fc^ 

*= 6 0 : 4 0-: 

f - 0, 5 O -p. 6 5> Sffilp^p/ 1 OfSao^^' 

/-J^^Jnx; 3 o «^ffijg*tt?Kfi^8sic**itm iS 



C 0 0 2 8 1 u:n«:W D V K^^7 7V - 

(1 4 yV'4 K) : : 

iVK : *= 1 0 : 2 : 2 : 4 : 1 c^g^SIKTSiBtv 
fittilii^ (R f = 0.: 4 5-^0. 6 0) ^BJOKD. .1 

Sf^Tv i^pD3jx;VA,::pC5^/ : 2y ^arijlK 

;l'A : ;*3'/-;P= 1 : 1 ; iJ^p : JS\^ 

= 2:1 OIB#^Jflffl:Ii.. 

[0 0 2 9] #^n;taffl«^S:^acD^DD*;|.A ; >t 

: *=6 5 : 3 S fcgA^L. ^'6»J««(CdHt^» 

- (HPLC S»6A->»Jr-X) T«St/c. fflVi;fc 
*^A«, TSK-^OI>:S-t8 OTM, 0. 4 6X15 
cm, SWi^attt. Iml/mlD . MarJ13 5t:iC^^U 
tL. 7^^>^3>N6: 1 4-1 riCfitt^Sj^f^mt 



T«»l£S<Dje«, tt2 5 0 M gfiltt«iH*«#^n}t. 

[0 0 3 0] 1) iHFfi 
4 2 6 

t'-xv;..;:;-^;. V.-.- . \ . ,"■ ..4. . 
m lo;-Oi3;ii j- ,2^ . . ; 

■■■■ ■.,C:6-H3 7 06^:p;^^ a--,.;', 

[0 0 3 3] 4) ^^Sa^WX'^i^ h)V 

[0 0 341 5) JffiH ^H- iH2^*:7C«»^^«X 
: ^^h)V \h-H COSY); 

tt iiiis 1 2. ti itti2 B\zhy)r¥^^fim^fc^t 

. [0 0 3 5] 6) Sa^K (^H-^»C) J«M2*7n 

^iKM*^x^^j7 h;v (H-c cos Vy |f>5^tf^ 

5«i 2 jWa, 5ihs e c (J — l iSHi) , 3^ ito^^ 

c ( J -v i 6 i Hz) 0 2j^o^m^n^:ft..:^^^ 

> H 5 0 0. 0 2m y '^ C^^ lV^^ 
. 2 v::«»'l8ttv 1 1 ( 1 H) itt 4fiai. t i- : (^^ 

2 5 KHz > T^-^jSd:. 1 1 $65 1 2 . 1 1 ffi 1 2 8 

'J y^hTc. jffl^bfdX^i^ H;^^^ 5 , 0 6 tr^to : 

[6:03 6] : 7 ) N O EIBM ^ H - ^SH 2^*cMfi8S^^^ 
• fSX'^^ KJP (NOESY) 

p i^mmi^mt. »h5 o o. o 2mhz Tia^sfirbfc. 

1 2 « 5 1 2 , 1 1 tt 1 2 8 \t t r) . X- 

[d o 37 ] 8) PSfi6fl«»SX^^ 
ai? D:03jN;i.A : a;*5^/-:;P=3 : 1 0[)»ISI<&fflV\ 
*«^«SC* » P 2 0 2. 5MHz ai5£ LitX'^^ hJP 

9) CADX^iJ^h;V 

*»M©43ifi&tt«iHSr5NON8GI*v TOXtTS 

5^ I^Wai*5^b;t«e^x^;vx-x;i'T«aiU ^nsr 
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MS/MS»«fUrc. FAB/MSffl^ft^i; 
iCM S/M Si^»fCO*ftttT82coa: ^ D. 
:[*2l.FAB/a^SfflJt^ 
•km : VCa ZAB-HFSfi»«ftf 
T^'iri'iaiS : VGtt ll/250x-^fflaS/XxA 
.rff . ; : FAB 

«3gM^lni$«EE :#D8kV 
FABiKx^^^^^y 

: 3;0:sec./deciide " 
: ■2:sec. 

I^pfip : in/: 2 =1 0 y 1 0 0 0 



■ r-.l'O^sieCi.'::'. 

.:;8key'-'5:aOey::^ 

«»lHlft ,: 1 Ota 

CDNA^u^5-^affii?^iiK») mmthx. m 

ttftDNA, 5^:t+vU#^i^U:t^KHU>K (dN 
T P s) . hU^'>A««Lfc5=**>'^5 i^>Hy > 

® ( >H-dTTF) mmkixi^^nrt±m 

ettttScp, a»$nfc^ftK6*DNA*U;<.^--if 
a m-r:t^r5;^7 AW:t7^>?* 7^^^ (B i oc 
. h i m:i..k; a e t B i o p h y s i c :a A ic t: 
; a) 9 5 0 , 1 9 8 8 2 6 3-2 7 33 fc*tT^H# 



[ 0 0 3 91 4^iSKa5fcPN A*U A^-i?a 5 n g, 
fSttftDN A 2 u:g; d NTP s 2 O uM (0. 4 C 
i 'H-dTTP?&^?l) , 2-a;1':^p^1-x^/-;1/ 
2mM, ^Jfilfll7;l'y^>4 0 Otfg/Bl, 10Xi?^U 
. irPTTJk i6ft:7:ir*^/e^i>1^0A^^ 

OihM (P H 7 . 5) ^jg^i;; : 5 0 

il l t :^S[^aStt'»!ii^ Ov i 4 .1; 3 5 , 7 0 , 
1 4 0» ^ > 0. 2 8 q n gfli;;^.,^^^ Oi^ 

[0 0 4 0] K^s, i^n^WJg^jffi (W^ 

n 3 MM) \Z:7^:^y hhi l 
. ^»OSb, MJ-9 9 9gXi5^y-;WTi5fe»bi^a. 5jK 

^'^^^^^^ ¥^ (P a c 

■ ' • k-a^r d'ih; ■:T-r-*:l'^.c:>;r^^^ ^M^^isk: 

: b; ^j*^rtt;feDNA 
a?.; •[O'O'il-n BR'M2 

HU>» (dAf P) 2 0 mMv f :t4^>^e^Ki/>H»j 
. >K (d C tP) 2 biM^^^^^^ >K 
.:. (d:GT:P) 2 0 /iM, x:t+v^^^>^>HU>K (d 
TTP) 1 Ot^M. M.g C 1 2 7mM. KC 1 5 Om 

M, vjiifflT;i/':/^>' (Ms) i ciV g, i b 56>5^ 

DN A2ug* DNAsJ^U A^-if a 0- 0 5^lliy 

rcKf^m^2 b u i tTo r(7)S*j«^3 7t:icT6 o 

i^W (Phy s a rum Po 1 yc epha 1 um a 
*(0DNA*Upt^-i?a*^A/TViS'b©tt2 SIGIC 

.■ W31 
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-PHYLPA 


+ PHVLP.1 




l«IIA#'J>9-*'aOS* 


(pmoi) 


(pmol) IS 


mmm)- 


Rail ceil. 


50.5 


6. 1 . 


88 




44.7 


■ A.i 


901. 




18.6 


,3.0/ 


84 


Physarm polsrcepha tva ' 


32.0 


■ Wl 


...si:- 




■■■■:-3t.-5..::. 


■ 16.'2 





xj;;n;, ;Y.ivqc^.w;iifi^ H^fe^^i:-;:':;/ .^^^ 

•-5*-^--lf- l fl 4 <MGte^^^ •Ov' [02tk2tt, asjiiiRiR^^/si^ h;i, (FT- I R> « 

1 0': ®/ciii» SaU, 3.7 . "0^*4 BWCOi -Y '^i' (H-H CO S Y) S^-THT**. 

'^^^'T»«U&. [05] H5B, HMQCjSSfflU, 1/2 J = 3. 5 

He 1 aWBSSIfl 0 OSSJEMS-a-fc..— I^«<0 [06] BI6B. HMQGjSSfflK 1/2 J -3. 1 

*fl=TTl: hMJilPS*x^ -T,'f i^-f -SMIfi (T I iri s e c Tjll^UfcSaftra P C) J«H2* 

G- mm) Sv'Y-H^l O* IB/ctf ^ai-. a 7 NV&^'THT**. 

'C-p4BraC0» -f>4p.A--^T««b. SliSWlT [0 7] S7H:, NbEliW*lS-*5^««^iSX^^ 

ff6nfc4SlStt«6»H*0; 5- 1 wg/mlfflaCTSlD (NOES Y) S^fHT**. 
LfctC:^. T I G^-3i)i©JS«ifel 0 OX . [Bisl^iHSeC:!^ 

wisoii«fi8*fiaab, £o«ifltif^fflii^^^ [09] 09iiV CApx'^i' h;i'*3^-r0T*a. . 
ft. /^^^^^ ^ " : : 40 [isii qivm^^^ 

(bo.4-3] ^ KJSMSrlfetS**^* -/^ ^ 
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